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Collection System UL LR FRED

A 4w probe laser and optical diagnostic suite The optical collection system will provide access A complete analysis package is being developed to provide
is available on OMEGA EP to high-density laser-produced plasmas experimental design and complex data reduction
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* A 10-ps, 20-mJ, 4w probe laser is implemented on OMEGA EP An f/4 system:
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* The design presents options for expanded optical diagnostics
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e Advanced optical-design tools are being adapted to provide synthetic
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The three diagnostics coupled with detailed optical modeling x axis (mm)

will provide a novel diagnostic platform.

AnnAsystemwiilprovideraceessitolhignlyirefractiveiplasmas: This infrastructure will be available for experimental planning,
*R. S. Craxton et al., Phys. Fluids B 5, 4419 (1993). data analysis, and advanced diagnostic design.
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1.5 Shadowgraph images for the 100-ps channeling pulse at various
probing times. The channel boundary radially expands forming
a shock wave into the unperturbed plasma material. Time zero
is defined at the start (50 ps from the center) of the 100-ps pulse.
The bright edge highlights the channel wall and occurs as

a result of a local refractive index variation over the width

of the shockwave caused by the density jump.
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Angular Filter Refractometry

Angular filter refractometry maps the refraction of the probe beam at target chamber center to contours in the image plane
* Processing the experimental angular refactometry images creates a contour map of the refraction angle The temporal evolution of the plasma density profile of UV-irradiated planar
e The system is designed to have <50-um resolution over a 3.6-mm field of view targets is illustrated using the angular filter refractometer
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Increasing time

AFR provides the density measurements to 1021 cm=3 in long-scale-length plasmas.
Interferometer

Interferometry is limited to electron densities below ~4 x 1020 cm—3 in laser-produced plasmas
* Interferometry is designed for 5-uzm resolution . . . .
* A magnification of 15 provides a 1.8-mm field of view ExPe”mental deS|gn considerations
* The probe beam must overlap plasma and vacuum i —
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e Used to identify diagnostic limitations
* Used to optimize experimental design
e Used for advanced post-shot analysis

— optical model includes refraction
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